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A fictional scenario. . .
In the previous article (Papageorgiou, 2020), I discussed a fic-
tional scenario about an orthodontist trying to retrospectively 
assess the prevalence of gingival recession among patients 
within his private practice using already existing documenta-
tion—with the main focus being on the effect of varying 
observation periods (treatment duration). I take the previous 
scenario as an initial basis and build upon it. The aim of this 
piece is to think about the method with which the event of 
interest (here gingival recession) is identified. Or, in other 
words, what is the actual performance of a screening test?
Suppose you have a group of 200 orthodontic patients 
drawn randomly from the past archives of a private practice 
where, in truth, a total of 68 patients (34%) have at least one 
gingival recession on any tooth side after treatment. Suppose 
that this percentage of 34% reflects by omniscience or a 
near-perfect screening test (‘gold standard’) the actual pro-
portion of patients with gingival recession. In order for the 
orthodontist to gain an estimate of the prevalence of gingival 
recession among his patients, a specific screening test has to 
be established and used on the patient sample. As is usual in 
medicine, several different screening tests might exist that all 
aim to identify if an outcome of interest exists. In this spe-
cific example, development of gingival recession might be 
ascertained, among others, through patient-reported observa-
tions, through evaluation of the patient’s intraoral photo-
graphs, through evaluation of the patient’s dental casts, 
through prospective clinical assessment by the orthodontist, 
or by comparison of intraoral scans.
For this theoretical scenario, we are not interested per 
se in the specific diagnostic performance of the various 
screening tests mentioned above, but rather we want to 
focus on aspects of screening performance in general. 
Therefore, the five different screening tests are named test 
1–5 (T1–T5) and their theoretical performance in identify-
ing gingival recession is contrasted to the true percentage 
of 34%. Table 1 gives the comparison of T1 to the true 
prevalence.
In order to assess the diagnostic performance of T1, we 
need to calculate various measures, which include sensitiv-
ity, specificity, positive predictive value (PPV), and nega-
tive predictive value (NPV).
Sensitivity tells us how often a positive T1 finding picks 
up a recession or, in other words, how sensitive a test is at 
picking up the disease. This is found by dividing the true 
positive by all the diseased patients (or dividing the patients 
with recession found by a positive T1 by all the patients 
actually having a recession), which is 55/68 or 80.9%.
Specificity tells us how often a negative T1 finding 
reflects an actual lack of recession or, in other words, 
how specific a test is in isolating a disease. This is found 
by dividing the true negative by all healthy patients (or 
dividing patients where T1 indicates no recession by all 
patients not actually having a recession), which is 93/132 
or 70.5%.
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Table 1. Cross-tabulation of the results of the diagnostic T1 compared to the true prevalence of gingival recession among the 
included patients.
In truth  
 Recession (+) Recession (–) Total
T1 results Find recession 55 39 94
 Find no recession 13 93 106
 Total 68 132  
T1, test 1.
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PPV tells us how often a positive T1 actually finds an 
existing recession or, in other words, how often a patient 
with recession is picked up by T1. This is found by dividing 
the true positive by all positive patients (or dividing patients 
actually having a recession as indicated by a positive T1 by 
all patients with a positive T1), which is 55/94 or 58.5%.
Finally, the NPV tells us how often a negative T1 finds a 
recession-free patient or, in other words, how often a reces-
sion-free patient is picked by T1. This is found by dividing 
the true negative by all negative patients (or dividing 
patients without an actual recession as indicated by a nega-
tive T1 by all patients with a negative T1), which is 93/106 
or 87.7%.
Following the same thought process, the diagnostic per-
formance of all five screening tests, T1–T5, is given in 
Table 2.
Which of the following statements are correct if any?
(A) If one wants to be sure that as many of the recession 
patients as possible are picked up by a positive test, 
then T4 outperforms the other tests.
(B) If one wants to be sure that as many of the reces-
sion-free patients as possible are picked up by a 
negative test, then T2 outperforms the other tests.
(C) In a hypothetical case of a deadly disease, for which 
a widely available and relatively safe treatment 
exists, one would prefer T3 as a diagnostic modality.
(D) In a hypothetical case of a condition, where a posi-
tive answer has an important impact on the patient’s 
life, but a delayed diagnosis is not necessarily detri-
mental, one would prefer T5 as a diagnostic 
modality.
The ability of a positive test to correctly identify truly dis-
eased (here, recession-ridden) persons or how ‘sensitive’ a 
test is towards a disease is reflected in the sensitivity. 
However, T4 has the highest PPV, not the highest sensitiv-
ity. The PPV tells us that if we get a positive test result, how 
sure we can be that the test was correct and the patient did 
indeed have a recession. The correct answer therefore is that 
T3 performs best in terms of sensitivity and (A) is wrong.
The ability of a negative test to correctly rule out the 
existence of disease (here, the lack of recession) or how 
‘specific’ a test is in isolating the disease is reflected in the 
specificity. Therefore (B) is wrong and T5 actually has the 
highest specificity (even if its sensitivity is 0%).
It is of course always desirable for a diagnostic test to 
have the maximum sensitivity and specificity so that both 
diseased and healthy patients can be most efficiently identi-
fied. In reality, however, sensitivity and specificity have an 
inverse relationship, so that when sensitivity increases, 
specificity decreases. And this is where critical appraisal on 
an individual basis for each clinical scenario comes in.
Consider, for example, that we have a very deadly dis-
ease, for which we have a treatment and this treatment is 
easily tolerable. In that case, we’d much rather not miss any 
real cases of the disease. In that case, having a very high 
sensitivity in favour of impaired specificity might actually 
make sense. This will enable all patients that really need 
treatment to receive it as soon as possible. Inadvertently, 
some healthy patients that might get a false-positive test 
result might also end up receiving treatment, but as this 
treatment has been hypothesised to be relatively harmless, 
this should not be any problem. Therefore, the most appro-
priate test for this is T3 and C is correct.
Take now another example, where a positive test result 
is a big deal and might have considerable consequences, 
whereas a delayed diagnosis is not that detrimental. Think 
about a pregnancy test, where you are going to find out 
sooner or later, usually without any considerable conse-
quences, and you don’t want to have many people being 
upset by a false-positive test without reason. In this case, 
the test with the lowest rate for false-positive results might 
be preferable, which is T4, so answer (D) is false.
Sensitivity and specificity are well-known attributes 
evaluated in diagnostic accuracy studies, but that is usually 
not what the average (lay-)person wants to know. People 
want to know if they have a positive result, what percentage 
Table 2. Comparative diagnostic performance of the five different diagnostic tests for identifying gingival recessions compared to 
the true prevalence of gingival recession among the included patients.
T1 T2 T3 T4 T5
Sensitivity 80.9 89.7 92.7 27.9 0.0
Specificity 70.5 79.6 54.6 97.0 100.0
PPV 58.5 69.3 51.2 82.6 34.3
NGV 87.7 93.8 93.5 72.3 66.0
False negative rate 12.3 6.3 6.5 27.7 33.7
False positive rate 41.5 30.7 48.8 17.4 65.9
Values are given as %.
T1–T5, test 1–5; NPV, negative predictive value; PPV, positive predictive value.
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of people will have a disease. Or, conversely, if they have a 
negative result, what percentage of people will be healthy. 
This is understood by most people as ‘what the tests mean’. 
Even though PPV and NPV are intuitively important char-
acteristics that may supplement sensitivity / specificity, 
they also carry considerable drawbacks, which will be fur-
ther evaluated in the next piece.
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